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# 

n d = ( 2 N - 1 ) A / 4 

( n ttffltffsp, ditWlMy Att»*Ol»'MMk NliiE 
h n ju $ * y-fc yxfg^o 

«f E#*^IWB ±U tf> <b ft 4 mnKam-cfMi $ *i 

nd= (2N-1) A/4 

(nliSW*, dlil&l?, A lify&<0+4>?&fi, NliiE 
[M*£3] ft 4 »«fc, 

lWE**#iW±U^K*»<b ft*«lifRttK-Cft«S*t 

lWE***«ll<0*^|fc3Stt«*«<0**IIW n d li, 
n d= ( 2 N — 1 ) A/4 

(nttJB«r^ eUtiOS, A lil&fcOH^**, NliiE 
m 1 0*lB«-jSK«*0*jttt#»A« K— tf > ^ $ ttr 

[w*S5] awwwb 
*E*«*Jiiio*7*iiW«>**iW n d W\ 

n d= (2 N- 1 ) A/4 

(n»*JH«f*, cUiKW, A tt$8*0+<Mftft, NliiE 
W*JR 6 ] ttKftftB «*. *»0*#te*ttW K - 

tr > r $ *vc i t 1 1 h mim. 5 k«o*« 

[**£7] »Ji***feft*ll*i:, 




(2) ^2 0 02-2 8 9 3 5 8 

2 

«rE»tt±*- iE?L«aitt«*« , mT-nse o*-e 2 1 

IIE*M£|llf JhK&M* f> ft 4 ttBRMK-Cf^a $ *i 

1»E**£ll«O**|ftfl|*<0ft¥lWn d ti, 
n d= (2 N- 1 ) A/4 

(nlifflW*, diiRii, ittMo+'t**. NliiE 

70 [lt*Jg8] ttGRitt. R«*)5'5 0%W±<O4* 

3, »**4, 111**6, M*«70Hi" 

1* *t*» 1 !CE<RO*«Jt V 9 h a * 5 * y-t > 

fc1-***«l, W**2, R**3, B?#Jl4, it* 
il#«6, »**7, ffi*«8C0 0*,v>r*t^l 

1 8f *« 1 0 ] WEm? *&JS« J ii*e«?*&tt 

^*l<07fc^^HP n d (i. iTEIfe*C04 , 'C^ft± A / 8 

**2, f*S3, »*3H4, fflt#*5, Sf**6, W 
**7, W#*8, lt**9co-j*,V^-f^l KCttO 

mm aw«s*»<bft*»*fc» 

l»E»*±U^ft < t i> jE?U»$£« t S^^^co 2 m 

tttttm&mmt^mmmvr&n' = n r - i k r 

50 nd=(A/4) (2N-5rA) 

>r = arctan (2nkr/(n 2 - (nr) 2 - (K 

r) 2 ) ) +7T 

(n 2 gnr 2 + Kr 2 f*t). nJiffl«fSp, dliflg*, A 
tt«*<0+4L«««, NliiE <og&) k&Wbmiz-tZ 

[Bi*«12] 3HttE*>fcft«IBC*:, 
«rE»«±^iE?UftaSitx m^t&ii14l&*dcONlT-2S 

ffEW^^Jt^^S^n* =nr-ikrtt 

mrE*«^«Ro* : f-lfc»tt»*liOjfe*iW n d li, 
n d= (A/4) (2N-i r/n-) 
5r = arctan (2nkr/(n 2 - (nr) 2 - (K 
r) 2 ) ) +n 

(n 2 £n, 2 + Kr 2 -e£tK n liH^f ^ dttlf, A 
liifi&3tco4 , 'i:>*ft> NlijEcog®:) ft4M#ft»fc-r- 

[m*& 1 3 ] swmfi^ <=> ft * n&s t » 
50 m<r>mx'3mzmmLri&W!:ZtitzG®&mmt, 
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3 

«rfE*1S#BSe±^«*®*f^n* = n r - i k r Sr* 

nd= (A/4) (2N-J r/*) 

<?r = arctan (2nk-/(n ! - (n,) ! - (K 

,) 2 ) ) 

(n 2 ^nr 2 + Kr 2 T-*l9, n I±H#t^ d A 
(iSfcft^'kiS-S. NlilEOSSfc) &*IUI#£?S*:-t- 

[ffl*«14] fl?fEI|T-$&iittll^ti> frieiETL^ 

x^^zti^mt-r^m^i 2ttzim^i 3 is 
mtzm^^iEimmm. iP f 3 0nmttT<oM 
m?,m®&m&-tizmmmvimn' = n r - i k r 

n d- (A/4) (2N-J r / * ) 
Sr=arctan (2nkr/(n 2 - (nr) 2 - (K 

r) 2 ) ) +n 

(n 2 t£n, 2 + K, 2 X*>t) . n(i®*f^, d ItmW, A 
[W 1 6 ] wltmitm li, fttogftltttfl-^ K 
[BMl 7] it^««^«c»^^.SSt, 

«rtei^ffi± iciE?L*fe^i4ife*^ > mi-mmm <r>mx 2 € 

«frie*^#-^±^ffi*S^n' =n r - i k r 

n d= (A/4) (2N-S r/;r) 
Sr=arctan (2nk,/ (n 2 - (n,) 2 - (K 
r) 2 ) ) +n 

(n^nrHK, 2 ^!), n «±JBffi$, d A 

1 8 ] «riei^Mii> Rim* 5 0 %j^±<o& 

IRfi^^t *#ffcfc1-^>W*ai K 2. 

1 3 , W*« 1 4 , 1 5 , 16, f 

;&Jg 1 7 <0 9 *> v»-f *L*» 1 i:B«^«i U * b a * 5 

1, w*si 2, 3, w*« 

1 4 , 1 5 , 1 6, 1 7 , 1 

8 <D o *> v»i» it*- 1 K|SfW>*r«x u*bn;U5*y-fe 




(3) 2002-289358 

4 

2 0 ] nirism^i&ais * fc«ifMEWH&i£tt 
&%m<nitmm n d i±, it5fes&*<'> ,: i :, <w&s± a / 8 

mim 1 2 , st#« 1 3 , mim. 1 4 , w*a i5> » 
*ai6, 1 7 » m^m 1 8 , st#s 1 9 0 9 *> 

*t7>» 1 tziB^cO^lgi U * b o ;u 5 * -y -fc > 
70 [0 0 0 1 ] 

Xh 4»*J!(|Sp*»KS v»*«a. l^bo;W5*y-fc>X§!? 
10 0 0 2] 

tt, *i*l6#tti:v^***?-i:Lr«*iy!:ttlB**-t- 

§*lTi'S (#<2rBB6 4 - 7 6 3 5^. #&¥6 - 3 2 
3 0 7f, App 1. Phys. Lett., 51, 9 
1 3 ( 1 9 8 7) #HB) o 
40 10 0 0 3] *«EL«*OS6*»4Sfll«tLT, 

4o *«EL?R^<0f&jt«l*{iJ^Tc0J:T^31»$iL-C 

^ Km ») ai 1- fc * <ojs wtt^s* * tiz <r> x, 

50 iSttlftLtiTO (4 vs^A-t-fBHfciW <o±o 
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5 

[0 0 0 4] T^rtM&Jg, 7^* 'J±«&Jg:fc 
3 $«T-Jt^(c-fb^fi«j$5e1t<OJ;v^ 

is £ r|f»3fc t ^ t Sft •=> * 9 *mt-5Ms $ 

£-t£.I b *m^X^h a ftibje?-^*^ 
Sli, ®&^S£fteB£T'OKf£**&3 Onm&TC 
ft'oftv^^i^o 

[0005] ztiiX'{zmmzttx^z>&mELm?<r) 
«it(c(±, ^n^m<r>^~^^x^\z2mm.b 
t5£zrztLhim*bLtz&&$stf$>z>o 2§iw 

(|13^#1) fcJEJLt&^tfcS&ft^/m^finS 
)f^fbft&*>co (mi 4*#I) (O2ii«^o IE?L 
I^MH 3 a / W7-*ii£tt«jfc* 4 b ib ft * 2 SISO* 

^T-*^»« : F-«iii^4 a tonmcm^ifriiite^tii^ 

fc*ftv\E?LI£3tJf 3 afcBHt&wfcT, **J: < jE*L4t 
tK£V 3 a fc»3tJlO#lB-e-rn y * LT, fc^fc jE?L 

$ft£1£f&*;f 4 b <r>%-mWi&.<r>%i±m (SfeftteE) 6 -c 
[ooo6] jEJuratt*** * ft * 2 
^ie?l^t*d y tr-rztzibottmmiszm-tzzb 

v\OL£AJf * <(> 9 l«tt»t*£i: t**o ifc, Ap 
pi. Phys. Lett. , 5 7, 531 (1 99 
0) »CJ±, 3«ffiO**fci»v»T!ljtelBOlD** 5 nm 
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6 

Z> 0 ZtllU f&** r 5 nmC>WZ<n%itM'*Xlg.Z-z>X 
^:t^U^, 9 (;#®Mo*tSE LSit 
i^Slftli, 2^1!^3®M^l-<t t)fSWC®f-i 
iE?L* t ??»'fi-*-4IHB«)r<fi«-CO*iei4o -<0|g 
*»spo*#(i, m«r-t*tHEL^T-<o**6^ftifM 

[0 0 0 7] tC5f, ij$H¥4- 1 3 7 4 8 5*&« 

;o ui*, vkm/iEim^s&m/ttW&m/vmnm 

fifcU&^T, HT-tfr jitf Off £ £ 3 0-6 0 nrai LT 
frfc 3 0 6 5 7 0 4 X lK«Mfr* 3 06 5 7 0 5ft: 
tv>4, ^£2 8 4 6 5 7 1 -*§-£■*& (-I*, S5e£*l/.: 

20 1-£6 0-C*<±ft<, Sfc, dig t*«t<0 

&wx<DKmitbmmx<r)KtoJtb<F> : f-&immLx^ 
afc^u, mmw&^tm^^i . 8W±<ojs®*/fi4 

9 7 8 8 3-5§-K(±, »#»<OWHt::»»RS*ifcR*Hfti: 
LTv RS«SI?fl<0ft^lftSES£<9fM« 

[0008] Jpn. J. Appl. Phys. Vo 
30 1. 38 (1999) pp. 2799-2803, TE 
valuation of True Power L 
uminous Efficiency from E 
xperimental Luminance Val 
uesj (T. Tsutsui and K. Ya 
mama t o) Kt±, (I TO) /IE?L^AIft 

(tpd) (ai q) /mu 

(MgAg) OflUftO^WELX^UiJV^T, «^-|ft3S 

tt**^ (a i q) <nwm*mtz-£xmsm\<z%hix 

[0 0 0 9] 

l. j: -5 t-r&ma ±a«»j:iuiE*jt 

ELX?4 ( ftl'9*iTV»&. L-^Lft**<b> ^7X?Sf 

■e, ^aos^sitttaLTvi* 1 , »Mfk, /ha-fb 

50 fc, *«EL*^-<o»*J»*oiS:«FOfci<>Krt»J:T-!tt 
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7 

Ti'J, 09x1*, &#<0#v7.£;|£T-(i&2 5%<0Jfcf) 
[0 0 10] tS**^«*«sP (3fettOfll»)WU»*S) 

mmi-2>zttf^z.btiz>o ^i&ftmt&x-isi 

3&*li3j*fcttlt3*ifc#*3tmitr:fr (HUM) KRttL 

-c^rabKJRim-f eta*? »3W*e>iB-c**- 

±iEO#S¥ 4 - 1 3 7 4 8 5 ^SUcli, f&TfcB t |ft 

[0 0 1 1] tfc, #8=»3 0 6 5 7 0 4-^fc.ty f #fP 
f&3 0 6 5 7 0 5-^cD{£*&#rT*ii, EL»**v»tt* 

jpufht-racfc^jfi^fetL-cv****, imsm 0 6 5 

7 0 4^tcfE«££*tT^£ftcDT?£$):£i: L-COftoSI? 

*Ei£=Sr#ra<0Ci:) . -fete, Rtt^O&v^^gE 

* 4 x 4 E L ■ oltip * jEW ** * £ i # ■? 
[0 0 12] R%t?$<Dm^&m&Mli. ^t>*9>Z>&mX' 50 
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8 

&t#x*<o^-felftT-&£rt J , HIRO&ff<tttXS«r 

c it* x-iz z co 

»»2 8 4 6 5 7 1^«-C(i, ELIfcftlil&ffilfflcD® 

**, (*ojR»miL»*) <D±m*&m 

imw-tzztit-cz*^,, mm-ftft%2 79788 

&&<o-t-fift^o $<bfc, ftcoT^Sft^u-^TcosMffl 

[0 0 1 3] *ZX\ *|§WOBWJ±, »3tS»* 
[0 0 14] 

#)§ffiSfc, IHB«-l«#HMi±^^*S*^*4»liiR*fR 
J|)BOjt^lR)¥n d«±, nd= (2N-1) A/4. 

-r&o »*«2ie«4co%^T-i±, snii^^i4Hf 

• «reB*«#»RO«^-|t^tt»*«0*#Rff n 
dli, nd= (2N-1) A/4, (nliSif^. d l± 
KV, Alt»JfeO*^«ft, NliIE<0&&) %ZM&* 

TL^AB, jE7UK£JI, 1E^«ftjaittfl3fe®<OJ(I-C3J§4 

«rlE*«#)ilRO«^a6tt»*)10jfe*R» n d t±, 
nd= (2N-1) A/4, (nlillff$, dlil^JP, 
A tt5&3fctf>+<fcifeft, N»±IEC0SS:) &4M#S:8i/i-r 

:tc'ii)> «rie§«i^iS^-r^o tt*S4ie^coiii^ 
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[0 0 15] W*]fi5lE«l<7)^T*(i, JSWSS^fb^ 

m^^<07fe^)?n dli, nd= (2N-1) A / 
4, ( n (i/gflr^, dfiMlf, A (if£ftO+<L>&fi, N 
liIE<7>g&) ^.l>M#*?S^-t- fci;<k *), frfEgS^Sr 

vrsti-c^&c. t izx >k fries e^ii^-t^o 
[ooi6] ffi#*7E«fecoii^-r*(i, itwms*^^ 

dti, nd= (2N-1) A/4, (n(i®iff^> dii 

mm, a i±i&*co*'L^fi, NiijEcossc) 
mtz-rzuzxn, fries #j£;i»&i-&o »*S8tBii 

OS&WT-ti, »*«1> fi*a2, »#*3, IB** 
4, »*JS5, Sf**6, »*«7 0 9t»v>-fli*»lU 

Il9fS«Sw5I^T*(i, i*«2, ffl#*3, 

»*3l4, »*J«5, Ht#JS6, »#*7, ff*S8<0 

i *>v»r*L* i uia*w»M»ciiv»-c, frfeiEog&N 
i±, l-cafeae: tic* >k |jrseiffi£StiS;1"<&o flt#« 

1 OI5«<05I^T-l±,-S*Sl> §1**2, fit** 3, 
W**4, 8?*:«5, B#*6, §1**7, §1**8, 

S^ttSDi i l±frfem^tft£14f£*§ <0*^M»? n d 

^iticif), fries W£3iJ&1-<i>o 
[0017] HB*o»wen, 

witmm±lZ'J?% < b tJETLt&^tS^- 
t&j^)B0 2JB : &*L-c«;(SI$^*«|#e)glt, ffrie* 

«*«*±Utt*JB*r* n ' = n r - i k r 

T-M&JlOft^KVn d(i, nd= (-1/4) (2N- 
J r /«■ ) , <Sr = arctan (2nkt/ (n ! - 
(nr) 2 - (Kr) 2 ) ) + *, (n 2 ^nr 2 + Kr 2 T* 
0, n»i®ffi$, dliJglJ?, A liffcftOt^&ft, Ntt 
IE<^&$:) ^SM^SrM^I-CtlcJ: ffieSlft£ji 

fi&-r^.o w**i 2fB«o*wci±, mmwMLfrhzz 

Wt?2)BSr«»B fCJ«R*itfc#*#«Ri: % fJfB#« 
#Jg|f -tKltSfSffHPn' = n r - i k r 
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70 

»aStt»*«Ojfc*ilWn d«±, nd= (A/4) (2 
N-J r/ir) x 5r = arctan (2nkr/ (n 2 
- (n,) 2 - (K,). 2 ) ) + (n 2 ^nr 2 + K, 2 T* 
nttJUHff*, d(*BW» A liH3te<0*4>?£ft, N 

Stftf*. fl!**l 3IE«lO«WC(i, 

KrEI»S±UiE?L«A«» iE?UftjS«> 
K»«tt»*J10lll-C3Ji«:»«LTJftilS*i^:*«#« 
70 Rfc, «riB*«#BWI_Hc:«*ffl»f^s n • =n r - i k 
r «r*1-«^JRR-CffiS?tLfclilf«t, lWI£* 
«£*lto**»&tt»3WOjte#»Wn dti, n d « 
(A/4) (2N-i r/n-) , 5 r = a r c t a n 
(2nk,/(n ! -(n,) 2 -(K,) ! )>+T, (n 
2 s£nr 2 + Kr 2 T-*lK nliJSflf^ d (±RI¥, A ti-§§ 
3fcO«f^iStfi, N(iiEO»») %ZM&iffitz1rZ b iz 

fries ft £iti£-f* 0 §1**1 4K*W>fMrl-e 
l±, ffi**l 2 ifcl±«**l 3ie«<7)*WtCfcv^T, 

20 u«**>*#tt#IW* K- 1" > ^s*LTv>a c t \z x 

[ooi8] w*^i 5Iekoi§wt-i±, awms*^ 
ttzmmt, «reiMi±*-iE?uf»38*, wp**3 o n m 

aTO«*l, m?-(ft$£«OJ«-C3>I£»1 

= n r - i k r ttt-5>iIlf«?^:iSi, i 

fa*., mttt¥£&mm<7>w. : f-mmm<7>ft^mm n d<±, 

nd=(A/4) (2 N-5 r/w) , S r = a r c t 
an (2 n k,/ (n 2 - (n,) 2 - (Kr) 2 ) ) + n , 
JO (n 2 inr 2 + Kr 2 T**"9, nl±S*f*, d lilRJ? > A 

tiz a*), mtzE&itmfc-fZc. 13**1 eianoisfw 

[0 0 19] ft*ai 7ie«fc<Of&IET-(±, j8W«S*»c> 

mvmr~2mzmmLxmmztiK%mg'mmb, mria 

*^#)»e±^«?R®«f^ n ' = n r - i k r 

S^i^Ifndli, nd= (A/4) (2N 
— 8 t / n) , 5r = arctan (2nkr/(n 2 — 

(nr) 2 - (Kr) 2 ) ) (n 2 Snr 2 + Kr 2 -C*> 

*), nttm%T^ d(±miP, A »±«j6<0«t"tife«. Nit 
IEOSE*) *4B«*«fc"fii:KX«), «»BBW* iS 
W**l 8lfi©<0%^t:*li, »**1 1, ft* 
S 1 2 , 1 3 , W*« 1 4 , fit *S 1 5 , 

1 6, »*«1 7 0^*.v»i»*t*»lte«Oi5WtCiJV» 

50 bizx*), m-iBMimm-fz>° w**i 9%&m<D&w 
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11 

-ei±, mm 1 1 „ »*« 1 2 , 1 3 , i 
4 , 1 5 , is**r 1 6 , is** 1 7 , 1 8 

«2 0fE$gOHWT*l±, flt*gl 1, 2, 
H13, »#JI 1 4 , M*a 1 5 , M*8 1 6 , 9t#« 

%> o 

[0 0 2 0] 

i:ov>T@liv>LIl 2 «r#RBLTfMBUttiPH-*o 

16]*^ * t igt-£# L^fti: J: o T?i&i6 

?titvJ. ZZX\ »S**«BBE**i|-C**tli, * 
ir 7 y T >tzli$c1t-1~Z - i: ^^i*^^ t> ^T**) •) , £ 

10 0 2 1] El 1 l±, ^ISIELjR^tCiJJt**^** 

<o^T*U(S]^0 7t©co2oco@K*%-5)o Cftiboft 

SiS>£tf*S*tCfc4«fett : L = (2N-1) A/4 

5SJK**«/hU4*^# : L=NA/2 
[0 0 2 4] **lt<i0»S8^*«EL*^-Ji, * (4) 
0*frS:ilfc-rJ:-7U»J«S*Lrv»*„ * (4) 

T 4 it f> *l 4 »^»JS <0» f> it 4 ft*#J E* L * h <r»-f 
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*l±, **afc**fofcov»T«T«>a: (1) 

4o 

5 = ir + 4 ir L/ A ( 1 ) 

[0 0 2 2] ZZX\ Alijfeft, L«i»*fl:lt*"bK#t 
■ S-CW**WEIfC*4o **»E<iL(i, 3£ftf£tt 

4 (nJ±Jffl«fs|S, <U±WP) o HftttH^fcRttW* "C 
u# 4 *f>44**i:ii> ft*£ 

iio f&fttt««\ **l63taflE«:^i-jE?LII»a« 1 3 
a/«T-»3ltt»*» 1 4 b t L < fi3£ft1 

■c**ux, m^-^e^i^w^^^ps (3£ft?$i£53-* 

[0 0 2 3] ( i ) <r>fcm%i—&<r> 7T (i, S*tBT-<0 

(2) t-4x.f>MD (A) UJfcW-Tio 
D (A) = 1 + c o s 8 (2) 
3lft*mg#4>3§ft*-'<* hfriP (A) tt4t, 3§ 
?mi$T-»i?Ii|£a43§ftx^ h;n (a) l±. 

(3) T-S$*t4« 

I (A) =P (A) D (A) (3) 
LfcjJ'ot, LTOjt<0?S*(i«y = 2N7r 

©tif^t, £ = (2N+1) ;r<0fc i*/ht&4 
(t McNttiEoSESrc**) o cofcfriia; (l) * 



20 



30 



(4) 
(5) 



ti-4* J ± a /8 w|gHi*n:*£>*uf, < i t>»R*3iJK 
4 Q i-it>t>, **jto»»t=uv>r, ^ (4) 

8<0^HI*]T-^: (4) ZiUtmtzLX^illiX^o i 
[0 0 2 5] ifc, ***O3BS8<0*«EL«T-O*ft 

<±. HI 1 3 1 4 -C* L fc «t d «tft*fiaif -cw^ S tt 



*l-OS*»f^n(±. 1. 6-1. sm«.X$)i>o Wx.lf, 
2)iM^mi : -^i5V^T*^*t^<0®*f?pn = 1 . 7i:-T 

4><C<$I; = 510 nmlC*i-LTmT-*&^<^^S4Si 
WI17 5 nmtiio iOiW»i3R3»*tC J: oT+^-lc 

mq3»7 * h *y-t>Z ■ X^ 1 ? b^P (A) 5r 
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[0 0 2 6] El 2 \Z7F.Ltz7* h*- 5 *?±>Z • X* 
? HUP (A) fc5$ (1) , 5$ (2) , (3) t^rffl 

<bl^®iT-OSSl8 C&^lii&mvf&m) **> (D3 8 n 
m, ®75nra, ® 1 12nm, Hl50n raOi^i: 

5 n mt?lfe^;3SJ8 l±S^;, 1 5 0 n mT*£/K 3 8 n 
m, 1 1 2 nmT*(iti(?4 3 PflOMT*<fc&C: trt f :b^&o 

tile, J IS — Z8701 — 1982 1- L/J'oto 

BW**4 0 0 nmttTi:iiv>tli> #JS<OS:* t «'J^* 

[0 0 2 7J ^(;, *lt*k<0»S!U#*#«EL*^-<O 

fflv^C:i:^T-^*„ J-f, I TO^f 

oaWtit«23Rf**i' > lix/<7 * 'J UJ: 
») 1 0- 3 0 0 nmgJSOMff-eBfiEL. Ctt^r^gt 
fj„ I TO#»*'7^i«t LT7HB£?tLTv^<,<0 
3j*^t-A*oIii-C*>*o I TO±(C(±iE?L»&^e. % 

[0 0 2 8] *«tO»fOt«ELI5?i:«i-'Tfflt' 

#tLTIi, F'^x-^y??^** (TPD) , 
h U 7^-^T5 >t£g# (NSD) , a-t7fJU7 
i-v;UT5> (a-NPD) , 7^n->T->« (C 
uPc, HzPc) s X?-A-Xh#'J7^g (m 
— MT DATA) &fa*ffl^<b*L&o S^*fo£#*l-t 
LT(±, r;u$^y V-;U£§ft: (A 1 qs) , tf-fr 
7*?*yj /-A-fg-ffc (4 - Me t hy 1-8-hy 
droxyquinol ine iAImqj) 
>7 / 'J (Beqa) iif=Srfflv^c 

5, *#->)->*7 , /-A'Bi# (PBD) l±, ffifrtfclfr?- 
«M«iLTJ;<a^<lO>J 0 PBD<7)J:9^S? 

t*-r* 2^«jtco«i=-***3inrteT-* 

[0 0 2 9] SMc. K-e>^#»t LTtt, 

t2offlv>fc*«*|:i5T, Al qsft4ro»*#«- 
t*^h#fttU IE?Ltftii«tO#i5ffl< (&30n 
m»fi) KS*»»t»mo l%~ftl Omo 1 %SS 
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£5-¥-v YZm^tz*'<v ?>) >Vfc-bt'*m^X 1 
0-3 0 0 nmSK«)Bl)»-C»«&*t*. 
tft«ttOil*»4»C(i, WH<lil00 nmJ-UO 

Kfcnc l^o v^ii* 
am tt*H»*'/h$v»£ji, Li 

-7A) , Na (^h'J-^A) , Mg (v^^y^i) , 
Ca (*UUv"7A) , Sr (^m>f^A) , Al 
(y;U= -^A) , Ag (ft) , In (-f >v'*A) . 
70 Sn (XX) , Zn (Xft) , Zr (yi^-'JA) & 
t*<o£Jg7c;§t*-ft£> -?> ^ 1 1* - ix b <n&&i>m » b it 2> 0 
Zbl,zmm±.l l zmmfiMJ8k£ UL i Ffcfc'fcffc&OJ* 

t oI^T-*^o 

[0030] * i <r)mm%m<vmm 1 1 sejk« 
fiiitiib onifeusgK js tt « *H6h m^fli* « it u m 
( i ) mm i 

«)?* f l. lmmWI TO#**7^.§S4rfflSL, — Ax 
6||4l/v^ h*fflv»^7 * h 'J V^77-f -SlUoT 

L 4 V rn kT;P 7 )U n - ;K0^«f S -tir, 

irti:*?hU IE?U&»#»i: LT«— NPDSrJ&tfc 

Hfc#Jft1-4o ^**frti, *ffiK**2. 7X10-4 
Pa> ltP-h!4 ? l nm/tiL, $^(-JS^cLT, 
A 1 mq3£|5]${K3g*LT7 5 n mOm^iittlfeTfc 

40 [0 0 3 ll ^i:> I TOIM-'^ — > t 2 mmiHTriL 

A (Al) tX^If LTIS 1 6 0 nmOiJgli^I 

U!Wrt«3 OOnmflLi FS:ItUt«SI5:M 
L, /F*tt**X (Ar) #H*+-C, ^<0^?-^±lCl 

50 DtA 1 mq3<7>#jBtti5:C£.lK 
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f£l±, nd= (2N-1) A/4-?5-z.btlX^Z,m& 
CO N(iiEc0SiScT**^o 

[0032] ( 2 ) mm 2 

JEll&\m t LT, m-MTDATAi-ITOfSii: 
3 OnmOlST-ML^ oo*^TiE?LI&^ t Lt, 
«-NPD^5 0nm<Olftf*U SfcKAlmq 
sfrbttktttflMfe&lltmi 7 5 nmOif-eMt 
-5>o ^C0flb,c0«fig(±, SHBflU im«C:LT*«EL* 

[0 0 3 3] »2<0*««!RO**E L^t:o 

TWia^Ti^i in i-> H*fic«^<b»tti 

[0 0 3 4] *«EL*^-rt-C«j6Lfc*l±. fc^-OH 

xiziz&mfrnibOkmmx'KttLxfrbmwmiji- 

*©c0 2ocogK^afe-i> (i 1 #1) 0 ZtibO 
mt±&&i) t *>z><r>X'^\z : f-&irZ>o 5k%mfrb\&x 

«ife»*l*IU-3V»TJJ)LTOA (6) X-5-Z.btlZo 
S = S r + 4 n L/A (6) J0 

rare**. 5fc^e«jE«tLi±, c>K*tH*-c 

Ojte^WVn d x.<b*L* (nliS»> 

«^**Weit <#3«J¥) cofofc&£o 

co#®, tKlJiti (EFW&ifctt) /tTtaiO 

t t-ttis-r * - 1 i> -asmx'*> & o 

[0 0 3 5] »*#«-<oa*JH«*t n* =n 

r-ikr (nr, k r lijfc^Sefti: Df»f *L* COT** 

ttcO:£;3:ffl^-C#i6.&i:|S6 (a) <0 J: 9 Kt^X^-f Z 

li, 0 6 (b) O^T?*-*-Ct*»-C*4o &m<r>3b¥fc 50 
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mt. kiwis**- v fv * MjftifcioTig 
m, mmm. 2 0 9^-->-^, r**«sij it^mw- 

^\ 5 0^— v (American Ins 

titute of Physics Handboo 
k (McGraw-Hill, 1972, p6-ll 
8#BB) „ aSjfetSStjtcoT#^*i:LT«^fflS{C 
ttsr < ZJbOfemt, 116 (c) •C'U'b^D (A) 

[0 0 3 6] ftMftift^*^/*? P (A) 

(A) l±, 16 (d) U;#ot, T^tO 

= (2N+1) »r«>ifc«/hi:fc4 (t fcKNCtlEOfi 

») o -co^ftti. * ( 1 -csiel- til 7 co 

**ito«yR«r>#«EL3im*, 17 
(a) oao*#*»fc-*£-9t;*^*«*1-4o i 
17 (a) ^#Afe*&«*»ao»fc*t*#*fi«> 
SeJSL^^co-fni^^ A/8co^H(*IT*abtLl±\ 

17 (a) Sr^lCjUJE-^-SJ:^!;*^***-*-***, 
iJ.-^< 1 1± A/8CO|£fflrt-C«|7t LTWtllf iv>„ i 

[0 0 3 7] i/c, **ifeco^@,co*^EL^co#«; 
l±, ^*«fTco2^a-^3^Mco#^, 

^x&m-rzzttfx&2> 0 itz, a$&ttm*ik%M 

U^giT-C03t^WiS«IL(±, @7 (a) 05$ 

v»c,*L**«*t«-0/HW^Sn(i, 1. 6-1. 8 SKt* 

[0 0 3 8] flit LT. A g03R»«|Ojfc^5eSfcn r = 
0. 0 5 5 , kr = 3. 3 2 t^ov^T> A g £%g-f2>^ 
(m^lfcaW) Offlflf** n = 1 . 7 fc IT, # 
BT-coffifflgE-fbis J: ^1+^*616 (a) . (b) frb 
HZfrZt, S r = 2. 19 5 [7v7>] . R=0. 9 

*^^>) 1 mq30M^ti>«gA = 510 

nmdtlt, m7 (a) *<b**fc*^H«JBOfka 
98nm^^o a r = 7t ?*JT>b LTtt 
HC-Ti t 7 5 nm-e4>*OT, 2 3 n m/iltlRff**!*^ 
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[0 0 3 9] »jfc*MW*#0|&jteX'«* hJK75«4: L 
T\ tfflV'TajeUJt, Almqa07 

* HU5 *y-t>X • h^P (A) Sr^l^HJS 
®JRtm*UB2U*i-. ftfcO+^jfcttl*, A = 5 1 
0 nmlC^fbtl&o 0 2U7FLfc7* hA-5*7-fc>7, 
•*^?b;up (A) ti6 (c) , (d) tfflv't, 

JBft*n=l. 70*«Rllov»r» %jfcffitt^<bP&« 
ifOSI (gf^iWHf) ®6 1 nnu ©9 
8nm, ®13 5nni>®17 3 n meO^Uo^Ttf 
*L h ;u=£-m 8 tC7p:-r o mm&9 8 nm 

**<7)^*^^^ h^a?nrv>4. rj¥j»*i 7 3 

nmT5S*5ll«lit'h, 6 1 nm, 13 5 nmT-tttit? 
10 0 4 0] WT> * 2 0*JfcJ$K*5#ttE L *?Off 

-f, #77,£«±tc I TO^WJt^«e^*^aE5i*-i> 
V»IJX/<7 ? ') t) 1 0-300 nml^I 

ff-CJ^JSL, ZttZf%mt-fZ> 0 fc-&vMiIT0tt<9# 

I T 0±i;t±IE?L$Bni!1> mT-teS®^ 

[0 0 4 1 ] **JtO»|RO*«E LifT-Ufi^Tfflv» 

xi^y*7 5>ii# (TPD) , h 'J7i-^7 5 > 
IHM£ (NSD) , «-t7f*7xij;*7?> (« 
-NPD) , 7^n-/7-^ (CuPc, HzP 
c) , X?-A-X^f'J7^« (m-MTDAT 

A) tt** s fflv^*v^o *^*ias»»t Uli, r;w5 

* y U y - ;uffft (A 1 qs) , ^f)V7*5 + y 'J y 
— ;WgH£ (4 -Me thy 1-8-hydroxyqu 
i no 1 i ne :Almq3) , ^ V 'J 7 U V 

tlflc (Beq 2 ) tt*^0> i*HbOWfl-«±WI«Pt-» 
3fc14#*4fc LTfctefflSti&o **ty7'/-JHf»# 
(PBD) Mt, Btlfc*?ltiBtttt£: Ui <»<b*tT 
V^ 0 P B D<0 i ? ^iif »MoMiM*lf i 

* 3 earn, $>z>^iiEiim&&ftitmi:Gi-z>2mm 

[0 0 4 2] S<bK, K-fcf^tffl-fc LTIi, *v«J 
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75 

h*mfc L, JETUftaS* t W#iBfi < (&3 0 n 

0-3 0 0 nmgSW^ffM?W. +#&R#t 
^t&&#LO|g|£{#&«;i±, #* l_< 14 1 0 0 nrnW-b 

ntixit, ftMft* , /h?vii(, Li, n 

70 a , M g , Ca, Sr, B a , T i , Mn, A 1 , A 
g. In, Sn, Zn, Z r & fc^O&JSxSMMfc** ^ 

<bU||E*±tC**«ttilt LTL i F» Si02^?rl^ 

[0 0 4 3] #*£*x*Ott¥£»iRJ*iHUJ3»t* 

*8#^-<0@*ff^(4x n=l. 7tt5, iib"b<O^I± 
20 -f^-X, 3 ri i ^/2--ff(Oiirti:*| l o Cixi;><0& 

**ifras*<*>*a&iw4:Bi6 (a) <n^h. 

N=l, 2, 3c7)^T-tt#L^|g^:$rlll 0 

ft, *4v>Ji**jeao«Rft»fcli, i')77> h'Ji 
4 t'l: J: o -C«i|5epr^r** & „ 

[0044] j-rr, us 2 <nn.mm<r>mm 1 - 3 ico 

50 (l) 

HS**««:-r4^Pi»»t LTI±, (A 
1 ) £«ffl-f*o 1 • 1 mm<0 I TOft#7^i 

7 -fttc <t o X 2 mmipS^m^^ - > & e 

^*r-K«$*, ?f,UK«7 , ?X-rfii«:J:9Ttfl- 
tc*ffia?^O^tv^^t}^< 0 ceo J: 0 lCLTi*tBL7t: 
^««r*^«F^Srt^-t y h L, ]El\M&#&t LX 

40 «— NPD*&tiimmi~£ixm&mmLx, mw&7 
[0045] nmttf 2 . 7 x 1 0 - 4 p 

a, b^l nm/tttJo ?«>i:a«LT, 

A 1 mq3«-W«^ifUTm : f-*ftii14fl7feet Lfc. 
A 1 mq30^)¥li, * (1) "CN=1 tLXX&btt 

PDtAlmq3(0#I#lCJ()l), -CO^fitl 

0 1 1 <o<t 7 ftM«5fc*»J£Urv»* i t k& 

50 -5>o I TQW&'*9-> t 2 mmiliftt^i-^ i 



-10- 



* 

19 

SiRJtMrtU-fe'y h Lfc*Ure, 7*3=9A (A 
1) *H^3!g*LT)RJ?l 6 0 nmO^JHIKt^fiKL^ 
gt U 2 mm*WjS*T***»4. A 1 **±UlOT 
35*3 0 0 nmOL i F LTSgMgfc^Jifcl-So $ 
ibi:, ^tSte**^ (Ar) ^B^fT-, ;otf»ii: 

#So 

[0 0 4 6] ( 2 ) JEJBffil 2 
IE?Lv±A® LLX, m-MTDATA^ITOSft±i: 
3 0 nmORCSTC^jKU -o-o'^XiEK^M^ t Lt, 
«— NPD&5 0 nmOl&lg-ejgl&U $f>C^Wl 
tl^^UA 1 mq Zfrh%Z>W : Fm&i&%i1bl8i:8 7 n 

U LT^ISSE L^fcftSTf So 
[0 0 4 7] ( 3 ) gjgffll 3 
»«*«*-r t LT, lW* f l 5 0 nmWM 
g A g LfcmNi, SEJBW 2 t pq t*«tt*l- 
£fflv>T*1giEL3f^£«l$;-f S„ ^ffi<OS?^l±Mgi: 

izmmLtcv-y-f fritter , ^-j rv^ h Mfttcto 

T?M5eLfcife*> nr = 0. 3, kr = 5?*^f:. - 
Oft^&fcteoT, HI 2<0^:^t>*i6^S:W®T-<7) 
R*tffcOt£fflg?ftli> Jr = 2. 5 (r>'7» t % 
So *^-l*aHBOBIIi[tt, HI 1 OJ:-? fc5$j&><bN= 1 

So 

[0 0 4 8] 

w.?mmm<Ditb^mmn di±, nd= (2n-d a/ 

4, (n!4JSW^, dlilf, A l±f&*«D*<i:>?£g, N 

iit^iSo W*«2iett<7)|§WT-li, *$S#JfBH 
0«T-»»tt«3t«0*^ill¥nd«±, nd= (2N- 
1) A/4, (nt4)S#r^> dliBSJf, A (if£:5fc<0*'l> 

•? tts Lm^zna < -r s - 1 ?5*t- § , th**#«mb;«* 

nd= (2N-1) A/4, (nJiffiff^, d liflgff, 
A .if£3fc<7>*<L«, N(±IEOgifc) ft4H«*»fc-t 

^Wtiftic«S<^«*1i*t«-* s K- e > *tr v»* o 
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m <o^mm u i z, T^a* £ $ k u«* 4 - t ?5*t- # 

So 

[0 0 4 9] I»*«5fB©O^T-li N *$£«l&«D1g 
^aiOjt^RIf n d(i, nd= (2N-1) A/ 
4, Uiiflflflfts, di±HW, a iHSjfc*j«fM>ifcft, N 

lis SMtO**tt«-3H-**K-fer>^StLTv»4<0-C, 3§ 

*«7fE^O|§^T-Ji, *«#^M<7)m^^^7t:^ 
BgHndli, nd = (2N-1) A/4. (nliHW 
s£, dliRJf, a liH3te<Of4>ifcft, N(iIE<oS&) 4 

Ho 

[0 0 5 0] »J)fcgi8I&fW>»iPjTU:, Bfe&li, KWg 
20 t5*5 0%W.±<0^«IKT-*SOT% =F*«)***«lUW 
l)ffii--i:35*r-#i.o i#99Bll«)ftWt?tt, lEOg 

***£>•), ifc, dot iOB^-lfr&eoBSIUi, ®>*§ 

<, ffi#0^ft{c«to-CSl.l-*lJ«l-f SCt35*T*# 
So w#8i ois«<of&^r-i±, 

ISiSXefc i WRflOflR«31S:S* t + S i 1 35*T' § 

So 

[0051] Mt&gi i B«i<o»wcjis ^m&rnmn 
mi-mmmoib^mmhdit, nd= (a/4) (2n 

— * r/a-) , 5r = arctan (2nkr/ (n 2 — 
(nr) 2 - (Kr) 2 ) ) +7T, (n 2 Snr 2 + Kr 2 T** 

40 *^iS<-tSih35*T'#, iH*W2j«>fc*«:*»K0* 
c: 1 35*x- S „ a** l 2 E«t«>ftn-c& 
(0S^*ftS1tlfe*eO3fe*ffiUPndli, nd= (A/ 
4) (2N-J r/i) , 5r = arctan (2nk 
r/ (n 2 - (nr) 2 - (Kr) 2 ) ) + IT , (n 2 ^nr 2 

+ Kr 2 T-*r), nliJSW^, dligHf, AJi»*0+'C» 
NliiEoS^:) fcSW#*8&fc-fo-e, 

SB i^lia-t S i t **-C # S o 3fB«S<0%We 

50 n d = ( A/4 ) (2N-*r/n-),^r = arct 
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an (2 n k,/ (n 2 - (n,) 2 - (K,) 2 ) ) + k > 
(n 2 Sn, 2 + Kr 2 T**»), n<iJIffi$, dtiflUff, A 

u«* O S*ttW»*« k - f > s v > 4 <7> 

x\ -e#> *t'jr«)»ft*a«, -tft 

I o o 5 2 ] 1 5 b««>»h-ci±, G®&f§mco 

tfta»«)**IWndtt, ad- (A/4) (2N 
— $ r / ar ) , <Jr = arctan (2nk>/ (n ! - 
(nr) 2 - (Kr) 2 ) ) +ir, (n 2 2n, ! + K, 2 f* 
nJlffliJf*, d<ilU¥. A IA&7fcO*-C>j£S> Nli 

*-vuro»Nte-*tt, i-ftfc>*>% 

K— kf > ^tc <fc o TSliai-C^ , U^iH^<0^ 

^«U?n d«\ nd= (A/4) (2N-*r/«r) , 
<Sr = arctan (2nkr/(n 2 - (n,) ! - (K 
r) 2 ) ) + (n 2 ^nr 2 + K, 2 T-ab'), nliJSW 

dJilRIf, A (±?&7fcO*<lw£ft, Nt±IE<DM8fc) ft 
4Mf6*8lfc1-OT\ *on»»i)IUL«i**r*<i-4 

:t* { t*l, ffi**ijo(g:«*s»u*iii-4ct**-p so 

[oo5 3] 8ia*w>i&weii, mmu. KM 
^d*5 o%jen±o^jnn-e*4<o-e, Ta>s****s»^ 

JUL*) ffii-it ^fii. 9E*0»WCIi, IE 

<0g&N(i, 1T'&4 0T% 1"ftfr^ l#<Di=i$£flJffl 

$S*7!i ? £>tK ffc, ;<0t #0^f-*feiiiJiOjRI?«±, Eft 
ig^-OKf^<D^I6 <fc 4 4 li fW < ft 

4„ »*«2 0ie«<oH^-C(i, fci**? 40 

•fra&ttlfcWoftSfcilJP n d l±, «Hfco*K4ftft± a / 
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I8J3 i O'WpOfiS'iJlfc^ t -f 4 £ 1 £ 4 0 

[SiSofii^ftisi^] 

[HI] *^EL^UJ3lt43feOT^$r^L/wl2IT-* 
4 0 

[0 2] Alraqs07i h ;U 5 * y -t > X • X<^? h 
^S-^t/ciar**)4o 

[0 3] »lo*jfcJKJ8-Cco*^-|fcaSWo«tl¥4r3Ex.fc 
*§£-<0#&3fcx-"<? h ;KOiSi/^7FL^IHT-*4 0 
[0 4] ^T-lfc&BOlBllf t»SfWM#^LfcH|-C 

[0 5] «^iitt#fl-tiE?Lfe1«1±*tWO«^?r^ 
L/wHT**4o 

[0 6] flUaSEfb* r, x^.*^-K»$R, ft05i? 

Ha-i (a) SrjRjft&siti^Lfcia-c* 

4 0 

[0 7 ] 5ftft*fH=lE i:fc«*tt«*»<bR*tffi* "CO* 
£ 4 * 7* L 0 T* & 4 o 

[H8] »2coHSfe^.T-com?-^iie<0)^)* : Sr^x.^ 
*£-oH7fcx/*? h;K7)jSv>^7pL/;lir*4 0 

[H9] #tt&JRx*ojt*je&tK»tiiiu*jtt*t£ffi 
^-fbia «t yfRW^*^ l fciar** 4 „ 

[01 0] **5e»0*44#*&JK*»«'t LfeW-S- 

[iaii] *«EL*^-o*^Niras*o*iS£«wo«a:se 

( 1 ) S:^L7t|ir-*4o 

[012] WttEL^OWT-^WOifcijtilffOBKe 
*ft (2) $r^L^0-C*4 o 

[013] m : f»«1tl6*«t*-r*2«fflO*«EL 
#^OJ8*BK«:^-r«EB&Bf®0-e*4o 

[014] IE?L^14l§7t:^^*i-4 2^MO#«EL 
#^-OS«^S:^-t«B&BfH0-e*4o 

[^olfeW] 
i 

2 (SWm«) 
3a, 13a IE?L^^§ 

3 b iEl[M%&%itm 

4 a m^Ffftii^ 

4 b, i4b w=Fmma%itm 

5,15 ^€ 
6 Hft&tt 



(a) 



[0 7] [011] [012] 

A./ «t\ nd.-f2^-— ) St-ncaJ , ^ <fc«L-. n'Sn.'+k,') 
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r 


\ 

\ 






i 


\ 
\ 






I 

I 
1 






\ 






t 

J 















500 600 
2*ft (nm) 




[13] 



[114] 




500 600 

(nm) 



700 



800 
700 
600 
_ 500 
^400 

B 

300 
200 
100 
0 



I \ 

- / \ 

! \ 

; * » 
i 

i '■ • 


i \ 

\ ' 
\ i 
\ i 

\ ; 

\ i 


\ A A 

-■ / \ / 




\ / 
\ i 
\j 




7 V/ 







100 200 300 400 500 600 700 800 
BtftCnm) 



[0 6] 



(a) 



(b) 

R _ (n-n,) 2 + k r * 



(n + n r ) 2 + k r 2 



(c) 



D U) =^-|-^ +VR cos 5 
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